We present a multi-epoch, accurate UBVRcIc photometric catalog of 83 symbiotic stars and related objects, measured while calibrating the Henden and Munari
INTRODUCTION
Symbiotic stars are binary systems composed of a cool giant and a hot compact companion (generally an accreting white dwarf). They show variability over any time scale from minutes (flickering) to several decades (outbursts of symbiotic novae), with phenomena related to the orbital motion having periodicities generally between 1 and 4 years (or up to a few decades in the systems harboring a Mira variable, ∼20% of all known symbiotic stars).
Therefore, the reconstruction of the photometric evolution of any given symbiotic star, involves combining data from different sources extending over the widest time interval. Given the generally variable and quite red colors of symbiotic stars, combining observations from many different sources would greatly benefit from the use of accurate, well established and common photometric sequences available around each symbiotic star.
We have established accurate UBVRcIc photometric comparison sequences around 83 mostly northern, symbiotic stars and related objects (Henden and Munari 2000 , 2001 , 2006 . The sequences were intended to assist both current CCD photometry (therefore covering wide range in colors to firmly anchor the transformation from local to international photometric systems) as well as inspection of archival photographic plates (therefore covering, particularly in the B band, a large range in magnitude).
While establishing the photometric comparison sequences via CCD observa-tions, we also recorded the corresponding symbiotic stars, and in this paper we report about their UBVRcIc magnitudes. Munari et al. (1992) . It contained data on 78 mostly southern objects, observed during 1990 in UBVRcIc from ESO and JHKL from SAAO, and in addition UBVRj and JHKL data of further 20 northern objects observed from Crimean Astrophysical Observatory from 1978 to 1989.
The present and Munari et al. (1992) catalogs therefore complements each other, and together they survey the majority of known symbiotic stars listed by Belczynski et al. (2000) .
OBSERVATIONS
All of the observations from 2006 forward were acquired using the Sonoita Research Observatory (SRO) robotic 35cm telescope as part of a calibration and monitoring campaign. This telescope has a SBIG STL-1001E CCD camera with 1.25arcsec pixels and 20x20arcmin field of view. All prior observations (the vast majority of Table 1 ) were made with the 1.0m Ritchey-Chretien telescope of the U.S. Naval Observatory, Flagstaff Station (NOFS). Two SITe/Tektronix thinned, backside illuminated CCDs were used, with 0.6763 arcsec/pixel telescope scale: a 1024x1024 format detector, yielding 11.4x11.4arcmin field of view, and a 2048x2048 CCD, with a 23x23 arcmin field of view. Typical seeing was 2arcsec. For both SRO and NOFS, images were processed using IRAF along with nightly median sky flats, dark and bias frames. Aperture photometry was performed whenever possible, while psf-fitting photometry was adopted in the case of blending of the symbiotic star with nearby field stars (e.g. UV Aur, V4074 Sgr). Inhomogenous photometry similar to Honeycutt (1992) was used for the final magnitude determination. The reported photometry only uses data collected on photometric nights (transformation errors under 0.02mag). For each such night, symbiotic field observations were interspersed with observations of Landolt (1983 Landolt ( ,1992 ) standard fields, selected for wide color and airmass range. See Henden and Munari (2000 , 2001 , 2006 for further details.
THE CATALOG
The photometric catalog is presented in Table 1 , with the program stars listed in alphabetical order. There, HJD is the heliocentric Julian day minus 2400000, and refers to the UT middle of the V-band exposure. The listed errors are the Poissonian component of the total error budget. The total error budget is dominated by the transformation from the Landolt equatorial standard fields, which uncertainty does not in general exceede 0.02 mag.
The emphasis of Henden and Munari (2000 , 2001 , 2006 work was to calibrate the best possible photometric comparison sequences, not to go for the best measurement of the symbiotic stars. Consequently, for a few stars and for some of the bands or observing epochs, the symbiotic star may be saturated or underexposed, and therefore will be missing from Table 1. The observations collected on V1261 Ori were characterized by the star being always saturated at VRcIc. It was properly exposed only at U and B bands, and the corresponding data (not transformed for color equations) are presented in Table 2 . 
